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Worked example of the benchmark testing procedure, which consists of four steps. (1) translation of a competition matrix Ctest into a patch transition matrix Ptest. (2) Calculation of the column vectors of the Utest matrix that simulate the abundance distribution of species (5 rows) among sites (7 columns) by randomly filling the Utest matrix proportion to the values of the dominant eigenvector V of the Ptest matrix. (3) Calculation of the dot products between each Utest column vector and the matrix Ptemp matrices (obtained from Ctemp) generates a predicted species × sites matrix;  the average Spearman rank correlation between the respective sites serves as a measure of goodness of fit. We repeat this procedure at least 10,000 times and retain the best fitting matrix Cpred. (4) Finally, we generate the associated matrices of the numbers of intransitivities, and calculate for both Ctest and Cpred the degrees of transitivity (C and P), the proportions of species engaged in intransitive species pairs (fC and fP). Except for first step translation from the C to the P matrices, the same benchmark procedure applies when starting directly from a P matrix.
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A B C D E A B C D E 1 2 3 4 5 6 7 Sum

A 1.0 0.6 0.8 0.7 0.1 A 0.1 0.3 0.7 0.2 0.0 0.3

0.3 0.3 0.3 0.3 0.3 0.3 0.4

2.2

B 0.4 1.0 0.3 0.8 0.7 B 0.1 0.2 0.1 0.3 0.2 0.3

0.3 0.3 0.3 0.3 0.3 0.2 0.2

1.9

C 0.2 0.7 1.0 0.8 0.9 C 0.0 0.4 0.2 0.3 0.7 0.3

0.2 2.0 0.2 0.3 0.2 0.3 0.2

3.4

D 0.3 0.2 0.2 1.0 0.5 D 0.0 0.0 0.0 0.1 0.1 0.1

0.1 0.1 0.1 0.1 0.1 0.1 0.1

0.7

E 0.9 0.3 0.1 0.5 1.0 E 0.8 0.1 0.0 0.1 0.1 0.1

0.0 0.0 0.0 0.1 0.0 0.0 0.0

0.1

r 0.900.900.900.700.700.901.00   

mean r 0.86

1 2 3 4 5 6 7 Sum A B C D E A B C D E

A 0.370.370.300.350.390.320.35 2.43 A 0.350.340.400.300.30 A 1.000.580.630.730.86

B 0.270.260.290.260.210.200.21 1.81 B 0.250.240.200.300.28 B 0.421.000.460.730.85

C 0.210.220.240.230.240.210.30 1.65 C 0.210.290.240.230.28 C 0.370.541.000.670.85

D 0.100.090.120.120.110.110.10 0.76 D 0.130.090.120.110.09 D 0.270.270.331.000.64

E 0.050.050.050.040.060.050.04 0.35 E 0.060.040.040.060.05 E 0.140.150.150.361.00

A B C D E A B C D E A B C D E A B C D E

A 0 0 0 0 0 A 0 0 0 0 0 A 0 0 0 0 0 A 0 0 0 0 0

B 0 0 0 0 0 B 0 0 0 1 0 B 0 0 0 0 0 B 0 0 0 0 0

C 0 1 0 0 0 C 0 1 0 1 2 C 0 0 0 0 0 C 0 1 0 0 0

D 0 0 0 0 0 D 1 0 0 0 1 D 0 0 0 0 0 D 0 0 0 0 0

E 1 0 0 0 0 E 3 1 0 0 0 E 0 0 0 0 0 E 0 0 0 0 0
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